Comparative population pharmacokinetic-pharmacodynamic analysis for piroxicam-beta-cyclodextrin and piroxicam.
Piroxicam (Feldene) is indicated for osteoarthritis and rheumatoid arthritis but not analgesia due to its delayed onset of pain relief. Piroxicam-beta-cyclodextrin (PBCD) was developed for pain indication by virtue of the increased absorption rate of piroxicam. Forty-eight patients received a single dose of PBCD or Feldene (10, 20, and 40 mg) in a randomized study, and piroxicam plasma concentration and pain relief were measured. The purpose of the study was to investigate the PK-PD relationship of piroxicam, determine the optimal dose, and evaluate the effect of increased absorption rate on analgesic effect of piroxicam for the pain model studied. The pharmacokinetic data were best described by a two-compartment model with first-order absorption. The absorption rate of PBCD (5/h) was faster than Feldene (1.41/h). Pain relief was found to be increasing with drug concentration in a hypothetical effect compartment (Emax model). The estimated half-life of the equilibration between plasma and effect site was about 2.34 hours. Monte Carlo simulation showed that the time when at least 50% of the patients have a 75% probability of achieving meaningful pain relief (pain intensity difference (PID > or = 1) for PBCD and Feldene at a dose of 20 mg was about 0.5 and 1.5 hours, respectively. PBCD demonstrated an advantage with an onset of pain relief 1 hour earlier than Feldene.